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Description

The present invention relates to an ink jet re-
cording apparatus and its ink jet recording head,
and more particularly to an ink jet recording ap-
paratus which has a full-line type ink jet recording
head having a recording area covering one line of a
recording medium to be fed in a feeding direction
substantially perpendicular to the line and to an ink
jet recording head assembly.

Conventionally, as known to be an ink jet re-
cording head used for an ink jet recording appara-
tus, there are two types of ink jet recording heads;
a serial type of ink jet recording head which
records information on a recording medium such
as a recording sheet by moving its single head
assembly perpendicularly to the feeding direction
of the recording sheet and a full-line type of ink jet
recording head. In the latter type, an ink jet record-
ing head assembly is constructed in the form of
one dimensional array of ink jet discharging orifices
covering the substantially full range of recording
column on a recording sheet and each ink jet
discharging orifice is linked to an ink jet energy
generation device via a liquid passage both of
which are also arranged behind the ink jet dis-
charging orifice. In view of the recording efficiency,
a full-line type ink jet recording head is more
advantageous than a serial type is.

Fig. 6 shows an illustrative example of a full-
line type ink jet recording head. In Fig. 6, a compo-
nent 1 is a first plate or a substrate on the surface
1A of which a plurality of ink discharging orifices 2
are arranged with a close pitch and a high density,
and furthermore are formed on the substrate 1
liquid passages not shown in Fig. 6, connected to
the ink discharging orifices 2, and electro-thermal
covering elements used as an ink jet energy gen-
eration devices and so on. And components 3A
and 3B are ink supply tubes supplying ink into a
recording head 10, and component 4 is a second
plate or a base plate for supporting fixedly the
substrate 1. The substrate 1 and the base plate 4
are glued firmly together in an ordinary case by
adhesive materials.

So far, the recording head 10 made as de-
scribed above is mounted in a recording apparatus
with its position fixed precisely at an appropriate
place. And ink is supplied through ink supply tubes
3A and 3B from an ink supply means not shown in
the figure. The recording are made by making use
of thermal energy generated by driving the electro-
thermal converting elements used as ink jet energy
generation devices in accordance with inputted re-
cording signals, discharging ink droplets from the
ink discharging orifices 2 and then landing the
droplets on the surface of a recording sheet wich is
placed against the discharging orifices 2. And also,
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for example, by placing four recording heads 10
described above in parallel with one another and
by ejecting ink with different colors from each
recording heads, respectively, that is, colors of
cyan, yellow, magenta and black, it is possible fo
establish full-color recording.

In the conventional full-line type of recording
heads as described above, however, the length of a
recording head in the longitudinal direction is re-
quired to get longer as the width of recording
sheets get wider, and at the same time, the length
of a recording head in the latitudinal direction tend
to be taken shorter because a main wafer is sliced
into a number of pieces used as a plurality of
substrate in view of fabrication and production effi-
ciency. As a result, as shown in Fig. 8B and Fig.
8C, inevitably, the amount of warp of a recording
head in the longitudinal direction has tendency to
be larger.

In order to reduce the amount of warp, when
bonding the first plate or the substrate 1 and the
second plate or the base plate 4, in general, the
substrate 1 is reinforced by an external force and
glued firmly onto the base plate 4 so that the warp
in the substrate 1 may be compensated. In many
cases, the longer in the longitudinal direction the
substrate 1 is, the more the compensation of the
warp is difficult and incomplete.

In particular, in the case of making full-color
recording by placing a plurality of full-line type
recording heads in parallel with one another and by
ejecting ink with different colors from each of the
recording heads and trying multiple print on the
same column spot, due to deviated warp in each
recording heads, landing positions of ink droplets
from ink jet discharging orifices of different record-
ing heads on the same column are not identical on
the surface of a recording sheet. As a result, for
example, as shown in Fig. 7B, due to a mismaitch
of landing positions of ink droplets with different
colors onto a recording sheet such as so-called
color deviations, complex color tones mixed with
several color tones each corresponding to an in-
dividual recording head can not be reproduced
completely. In particular, as shown in Fig. 8B and
Fig. 8C, in the case that any pair of recording
heads each having warp in opposite directions with
respect to each other are mounted in an ink jet
recording apparatus, when driving these pair of
recording heads and trying multiple print on the
same line with these recording heads, at the col-
umns at opposite line ends of an array of discharg-
ing orifices 2, that is, at the columns on the right
and left sides of a recording sheet, ink droplets
from both recording heads can direct exactly fo an
identical position on the sheet. On the other hand,
under the same condition as that described above,
in trying multiple print in the neighbor of the central
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portion of the recording sheet, colored ink droplets
can not direct to an identical position on the re-
cording sheet as shown in Fig. 7B.

As described above, in recording information
on a recording sheet by mounting a full-line type
recording head having a warp into a recording
apparatus, it is difficult to record an exact straight
line on the recording sheet. And furthermore, in
particular to conventional apparatuses, making use
of a plurality of recording heads, each head cor-
responding to a single ink color, for trying to mul-
tiple colored ink droplets onto an identical position
for full color printing, landing positions of ejected
ink droplets on the recording sheet are deviated
form an straight line due to warps of recording
heads. Especially in the neighbor of the central
portion of the recording sheet, it is much difficult to
obtain an exact and uniform matching of landing
positions of ink droplets with different colors on the
recording sheet. Hence, there was such a dis-
advantage in the conventional ink jet recording
apparatus that complex color tones given by mix-
ing several single color tones are different in posi-
tions on the recording sheet and the quality of print
was reduced.

A concern of the present invention is to provide
an ink jet recording apparatus and its ink jet re-
cording head both of which advance a reduction of
the amount of warp of one dimensionally arranged
recording heads in the direction perpendicular to
the longitudinal directions of the recording heads,
ensure an exact and uniform landing of ink droplets
ejected from different recording heads each of
which corresponds to an individual single color
tone on the whole recording width of a recording
sheet, and provide a high quality of recorded im-
ages on the recording sheet.

The English abstract of JP-A-1259957 dis-
closes a printer which includes a heat exchange
portion placed along and in contact with the longer
sides of recording heads.

European Patent Specification EP-A-0,339,926
discloses a printer having stacked recording heads.

In accordance with the present invention there
is provided an ink jet recording head unit as set out
in claim 1, and ink jet recording apparatus incor-
porating an ink jet head unit which is in accordance
with the present invention.

In an embodiment of the present invention;
using a means for adjusting the amount of warp of
one dimensionally arranged recording heads moun-
ted on an ink jet recording apparatus, applying an
external force corresponding to the amount of warp
of the recording heads in the direction for com-
pensating the warp of the recording heads, it is
possible to correct a warped shape of the record-
ing heads and to form an array of the recording
heads in a straight line geometry. In this manner, it
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is possible to remove the warp of the recording
heads of a full-line type and hence, to provide a
precise landing of ink droplets on the recording
sheet and a high quality of recorded images on the
recording sheet.

Furthermore, in the existence of a warp of
recording heads mounted in an ink jet recording
apparatus, it is possible to adjust easily the amount
of the warp of the recording heads within a pre-
determined value and hence to advance an estab-
lishment of forming exactly a straight line geometry
of the one dimensionally arranged recording heads.
In particular, in the case of making full-color re-
cording by means of a plurality of full-line type
recording heads in parallel with one another and by
discharging or ejecting ink with different colors
from each of recording heads, respectively, and
frying multiple print on the same column spot, at
the whole range of recording columns on the re-
cording sheet, reduced is a mismatch of landing
positions of ink droplets with different colors and
attained is an exact and uniform matching of land-
ing positions of ink droplets with different colors on
the recording sheet and complex color tones are
equalized so that it is possible to provide a high
quality of recorded images on the recording sheet.
In addition, as there is no need for adjusting the
amount of warp of a recording head within a pre-
determined amount at a fabricating process of the
recording head, it is possible not only to make the
fabricating process of the recording head simpler
but also attain a higher yield percentage of fab-
ricated recording head assemblies.

The above and other objects, effects, features
and advantages of the present invention will be-
come more apparent from the following description
of embodiments thereof taken in conjunction with
the accompanying drawings.

Embodiments of the invention will now be de-
scribed, by way of example and with reference to
the accompanying drawings in which like parts are
designated with like numerals throughout, and in
which:

Figs. 1A and 1B are a front view and a cross
sectional view taken along lines A-A showing a
structure of a mount base of a recording head in
one embodiment of the present invention;

Fig. 2 is a diagrammatic illustration of a record-
ing pattern for measuring an amount of a warp
of a recording head;

Fig. 3 is an perspective view of an ink jet
recording apparatus provided with a plurality of
recording heads as used in the present inven-
tion;

Figs. 4A and 4B are a front view and a cross
sectional view taken along lines A-A for showing
a structure of a mount base of recording head in
other embodiments of the present invention;



5 EP 0 440 469 B1 6

Figs. 5A, 5B and 5C are perspective views of
example structures of recording heads as used
in the present invention;

Fig. 6 is a perspective view of a conventional ink
jet recording head;

Fig. 7A and 7B illustrate a mismatch situation of
ink droplets due to a warped shape a recording
head;

Figs. 8A, 8B and 8C illustrate conditions of
warps generated in recording heads;

Fig. 9 is a diagrammatic front sectional view of a
copy machine using an ink jet recording appara-
tus as its recording part, of one embodiment
according to the present invention;

Fig. 10 shows a plan view of a recording head
unit of a further embodiment according to the
present invention;

Fig. 11 shows a side sectional view of a record-
ing head unit shown in Fig. 10;

Figs. 12 and 13 show sectional views of main
portions of the embodiment shown in Figs. 10
and 11;

Fig. 14 shows a plan view of a recording head
unit of a still further embodiment according fo
the present invention; and

Fig. 15 shows a side sectional view of the re-
cording head unit shown in Fig. 14.

As will be described, these and other features
of the present invention and one embodiment of it
are more fully described below in the detailed
description and with the accompanying drawings.

Fig. 1A and Fig. 1B illustrate a diagrammatic
representation, as one embodiment of the present
invention, of an ink jet recording head and a means
for adjusting the amount of a warp thereof. In these
figures, a component 11 is a mount base for
mounting or supporting a recording head 10 into a
designated position in an ink jet recording appara-
tus, components 12A and 12B are fixing screws for
fixing the recording head 10 onto the mount base
11 at opposite ends of the recording head 10, a
component 13 is an arm member with its base
fixed to the center of the mount base 11 and with
its top striding over the recording head 10, and
components 14 and 15 are fine adjustment screws
mounted into screwed holes in the mounted base
11 and the arm member 13, respectively, with their
axes met together and with their screw tops con-
tacting to opposite faces of the recording head 10.

In other words, these fine adjustment screws
14 and 15 are mounted in the mount base 11 and
its arm member 13 in the form as shown in Figs.
1A and 1B. By means of screwing up or down both
of fine adjustment screws 14 and 15, the amount of
a warp or bend of the recording head 10 in the
direction perpendicular to its longitudinal direction
is varied and hence a warped shape of the record-
ing head 10 can be corrected so as to maintain the
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shape of the recording head 10 to be a straight line
shape as shown in Fig. 8A. In this embodiment, the
fine adjustment screws 14 and 15 are placed at the
center on the longer side of the recording head 10
because the amount of a warp of the recording
head 10 has its maximum value at the center of the
longer side of recording head 10. A plurality of fine
adjustment screws may be placed at several points
on the recording head 10 in order to attain more
precise adjustment of warps over the longer side of
the recording head 10.

As for a typical adjustment method using fine
adjustment screws 14 and 15, an adjustment work
is carried out in the following steps;

(1) screwing down both of fine adjustment
screws 14 and 15 so as to make the recording
head 10 free from an external force,

(2) accomplishing full-line recording on a record-
ing sheet with some dots intervals on each line
with the recording head 10,

(3) observing an amount of warp Af1 of a
recorded line L and its shape, that is, convex or
concave with respect to the reference straight
line shown in broken line in Fig. 2,

(4) if the warp shape is convex in the upper
direction on the recording sheet, then screwing
up the fine adjustment screw 15 so as to com-
pensate the amount of warp AL1 and

(5) repeating (1) through (4) until the amount of
warp of the recording head 10 reaches within a
predetermined allowance value.

So far, repeating trial-and-error works with the
fine adjustment screws 14 and 15, at the state that
the amount of warp of the recording head 10 is
seftled within a predetermined allowance value,
both of the fine adjustment screws 14 and 15 are
fixed so that tops of both screws 14 and 15 may be
contacting tightly together on the surface of the
recording head 10.

The description above refers the case that one
recording head is used as an embodiment of the
present invention. In the followings, described will
be directed to the case that a plurality of recording
heads are used to accomplish full-color recording
in a color ink jet recording apparatus.

Fig. 3 shows a diagrammatic illustration of an
ink jet recording apparatus as used in another
embodiment of the present invention, where four
recording heads are used. Referring now to Fig. 3,
components 10C, 10M, 10Y and 10BK are four
recording heads, each of recording heads corre-
sponding to ink colors of cyan, magenta, yellow
and black, respectively. Each of recording heads
10C, 10M, 10Y and 10BK is mounted on a mount
base 11 containing fine adjustment screws both
shown in Fig. 1 though it is not illustrated in Fig. 3.
Components 21 and 22 are shest feed rollers for
feeding a continuing recording sheet 20.
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The followings are steps in an adjustment work
done for optimizing the amounts of warps of four
recording heads used in full color printing;

(1) selecting one of four recording heads 10C,
10M, 10Y and 10BK,

(2) accomplishing full-line recording on a record-
ing sheet with some dots intervals on each line
as shown in Fig. 2 with the selected recording
head,

(3) observing an amount of warp Af1 of a
recorded line L and its shape, that is, convex or
concave with respect to the reference straight
line shown in broken line in Fig. 2,

(4) as described earlier, screwing up and down
the fine adjustment screws 14 and 15 so as to
compensate the amount of warp Af1,

(5) repeat (1) through (4) until the amount of
warp ALl of the selected recording head
reaches within a predetermined allowance value
and if the amount of warp is optimized then the
adjustment work continues to the following step
for optimizing amounts of warps of the rest three
recording heads.

With an adjusted recording head and the rest
three recording heads, 10C, 10M 10Y and 10BK,
frying multiple color prints on a full line and with
sampled dots, there might be deviations of landing
positions of colored ink droplets in a sheet feeding
direction on a recording sheet as shown in Fig. 2
before. In order to correct the warped shape of the
rest three recording heads, fine adjustment screws
of the rest three respective recording heads are
screwed up or down so that each of recorded lines
of the rest three recording heads overlap the re-
corded line of the above selected recording head.

In the case of using recording head fabricated
beforehand with its warp amount fixed within a
predetermined allowance value, recorded line
made by this recording head, for example, cor-
responding to black-colored ink, may be used as a
reference to adjust the warped shape of the rest
three recording heads corresponding to ink colors
of cyan, magenta and yellow.

Fig. 4A and Fig. 4B show an another embodi-
ment of the present invention utilizing a means for
adjusting the warped shape of an ink jet recording
head. In this embodiment, substituting for a fine
adjustment screw 14 placed between the recording
head 10 and the base mount 11 as shown in Figs.
1A and 1B, a bent leaf spring 17 is mounted in a
space 16 between the recording head 10 and the
base mount 11. A reactive force generated by the
leaf spring 17 directs fo the central portion of the
recording head 10 at the bottom surface thereof so
that a firm contact between the top of the fine
adjustment screw 15 and the upper surface of the
recording head 10 is established. Therefore, in this
embodiment, by means of screwing up or down

10

15

20

25

30

35

40

45

50

55

only the fine adjustment screw 15 and combining a
reactive force by the leaf spring 17 and an external
force corresponding to a displacement of the fine
adjustment screw 15, a shape of the recording
head 10 can be altered.

Thus, in the present invention, by applying an
external force at the center of the recording head in
the longitudinal direction, a warped shape of the
recording head can be corrected effectively. There-
fore it is desirable to select a material and form a
structure of the recording head so as to be flexible
or deformable in the direction perpendicular o the
directions of the ink ejecting direction and the
longitudinal direction of the head subject to an
external force.

Figs. 5A through 5C illustrate other embodi-
ments of recording heads as used in an ink jet
recording apparatus of the present invention. In
these embodiments, a secondary plate or a base
plate 4, on which a first plate or a substrate con-
taining a plurality of ink jet energy generation de-
vices arranged in a one dimensional array in the
longitudinal direction of the recording head 10 is
firmly supported, is formed to be flexible subject to
an external force so as to be easily warped. Refer-
ring to Fig. BA, the thickness of the base plate 4
varies smoothly along its longitudinal direction such
that the thickness of the plate 4 takes its smallest
value at the longitudinal center thereof and takes its
largest value at opposite ends of the base plate 4.
Fig. 5B shows another embodiment of a recording
head where the thickness of the base plate 4 in the
longitudinal direction is reduced in a stepwise man-
ner toward the center of the base plate 4 by
making steps 4A, 4A. Further referring to Fig. 5C
illustrating another embodiment of a recording
head, the thickness of the base plate 4 in the
longitudinal direction thereof is reduced gradually
and linearly towards the center of the base plate 4.
The preferred embodiments of the shape of the
base plate 4 as described here are not restrictive
as a form of flexible structure for adjusting a
warped shape of a recording head.

As for an ink jet recording head formed as
described above, it will be appreciated that a
warped shape is easily corrected by means of
applying an external force with a less intensity at
the longitudinal center of the ink recording head,
where the thickness of the base plate 4 is smaller
than that at opposite ends of the base plate 4.

Next, referring to Fig. 9 through Fig. 15, there
is shown a more preferred embodiment of the
present invention. In the following embodiment, in-
volved are a combined form of two inventions; an
invention directing to a color ink jet recording ap-
paratus employing a temperature adjustment
mechanism by means of heat exchangers and an
invention directing to an recording head assembly
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where a plurality of full-line type ink jet recording
heads are arranged so as to keep an adequate
allowance of distance between two adjacent record-
ing heads without increasing memory size.

The following embodiment refers to such a
structure of a color ink jet recording apparatus that
has a plurality of ink jet recording head, in each ink
jet head an array of ink discharging orifices is
arranged covering the full range of recording col-
umns on a recording sheet and has a heat pipe in
each recording head assembly, a heat pipe being
placed along with the recording head for exchang-
ing heat between them.

Recording heads are arranged so that a dis-
tance between any two of adjacent recording heads
parallel to each other may be kept into a des-
ignated value. However, because the length of a
longer side of recording heads, i.e., the length
measured in the direction of an array of ink dis-
charging orifices, is long, and a heat pipe is sup-
ported by and bonded onto its corresponding re-
cording head, such a case is often found that the
shape of a recording head is warped and the
amount of warp in the central portion of the record-
ing head in the longitudinal direction thereof great-
er than the amount of warp of the recording head
itself.

Therefore, the mechanism of adjusting the
amount of warp of recording head which is dis-
cussed previously brings a satisfactory effect in the
former invention. In the previous mechanism of
adjusting the amount of warp of recording head, as
mechanical components of this mechanism are
wholly placed between adjacent recording heads, it
is inevitable to form a large-sized recording head
assembly where a plurality of recording heads are
arranged parallel to one another at wider intervals.

In contrast with the above case, in the following
embodiment, a structure of adjustment is employed
so that an external force for compensating a
warped shape of a recording head can be applied
not linearly but with a nonlinear curve.

By this way, it is possible to adjust a distance
between adjacent recording heads to be a desired
value, and to establish a small-sized assembly of
an ink jet recording apparatus.

Fig. 9 is a diagrammatic front sectional view of
a copy machine using an ink jet recording appara-
tus, as its recording part, of one embodiment ac-
cording to the present invention.

A component 301 is a scanner portion for read-
ing visual image information printed on a sheet and
transforming it into electrical signal.

A component 302 is a recording portion en-
abling to record the visual information on a record-
ing medium such as a recording paper sheet ac-
cording to electrical signals obtained at the scanner
portion 301 as well as having a function such as a
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facsimile or a printer enabling to record visual
information by receiving electric signals from exter-
nal information processing host machines.

In detail of the scanner portion 301, a compo-
nent 401 is a manuscript including visual image
information, and a component 406 is a table on
which the manuscript 401 is placed and made of
transparent glass. A component 402 is a manu-
script reading unit for reading visual images in-
volved in the manuscript 401.

In the manuscript reading unit 402, mounted
are a rod array lens 403, an equalized-spectrum
decomposition type line reading sensor (a color
image sensor) 404 and an exposure means 405.
When a manuscript reading unit 402 moves in the
direction as shown by an arrow in Fig. 9 by the aid
of a move and scan mechanism not shown in Fig.
9 in order to read visual images involved in the
manuscript 401 placed on the table 406, an expo-
sure lamp forming the exposure means 405 in the
manuscript reading unit 402, is turned on, the re-
flected light from visual images on the manuscript
401 exposed by the light from the exposure lamp
is collected through the rod array lens 403 and led
to the equalized-spectrum decomposition type line
sensor, which will be called image read sensor in
the rest of description of the present invention.

In the image read sensor 404, color image
information of the manuscript 401 containing mixed
color tones is detected by single color compo-
nents, red (R), green (G) and blue (B) and electric
digital signals corresponding to each color compo-
nent are generated. These digital signals as record-
ing data are transferred to the recording portion
302.

In the recording portion 302 a component 305
is a recording head portion having the so-called
full-line recording heads 100, each recording head,
corresponding to each single color tone ink, that is,
yellow, magenta, cyan and black, on which an
array of ink discharging orifices is formed over the
whole range of the recording width of a recording
medium.

In addition, corresponding to each recording
head, a heat pipe is placed beside the recording
head, in order to adjust temperature of the record-
ing head by removing heat generated therein. As
for some embodiment of a heat pipe, two types of
finishing ends structure of a heat pipe are ap-
plicable: a type as shown in Fig. 10 where all the
ends of heat pipes are connected to a unit and a
type as shown in Fig. 14 where all the ends of heat
pipes separated from one another. A component
306 is a recovering apparatus portion including
recovery caps, moving relatively to a space be-
tween the rising recording head portion 305 and a
recording sheet feeding mechanism for forming a
recording region in order to cover a surface of
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discharging portion of a recording head. Using re-
covery caps 306, ink discharging characteristic of a
recording head is maintained to be better by pre-
venting dry-out of ink and pre-discharging of ink.

In using the recording head under the un-
capped condition in such a case as recording in-
formation, the recording head portion 305 is placed
in the opposite position to a feed path of recording
sheets as shown in Fig. 9. Movement of the record-
ing head portion 305 and the recovering apparatus
portion 306 are controlled by using signals from
sensors 51a, 51b and 51c and by actuating a
driving gear 2009 and a detected positioner 2021
and so on. A component 303 is a sheet feeding
portion, having a cassette 411 for storing and piling
recording sheets and a pickup roller 412 for sepa-
rately supplying a recording sheet stocked in the
cassette 411.

A recording sheet is fed into a feed path 419
by a pair of feed rollers 413 and 414, and further-
more, forwarded to the position opposite to the
surface of discharging portion of the recording
head portion 305 by a pair of resist rollers 415 and
416 for coordinating sheet feed timing. A sheet
feed path, located in the position opposite to the
surface of discharging portion, is formed by a belt
feed portion 304. In other words, the belt feed
portion 304 includes an endless belt running in a
sheet feeding direction attracts a recording sheet
by electrostatic force and forms a recording posi-
tion opposite to the surface of discharging of the
recording head and a drive portion for driving the
endless belt.

The recording sheet having passed at the re-
cording position is forwarded by the belt feed por-
tion 304 from the recording position opposite to the
recording head portion 305 further to a sheet outlet.
While the recording sheet passing through a feed
path as described above, the surface of the record-
ing sheet is blown by air heated by an infrared
heater 308. Owing to the air blown on the recording
sheet, a firm fixation of ink on the surface of the
recording sheet is established by promoting evap-
oration of moisture content in ink droplets.

The recording sheet arriving at the sheet outlet
is discharged onto a hopper tray 420 by means of
a pair of discharge rollers 213 and 214.

In Figs. 10 and 11, a component 100 is one of
the so-called full-line type recording head having a
recording area over the whole range of a recording
region on a recording sheet. In the recording head
used in the embodiment of the present invention,
4736 ink discharging orifices are arranged at inter-
vals of 63.5 um so as fo attain a recording density
of 400 bpi (bit per inch) and to record information
on the sheet of A3 size whose dimension is regu-
lated by Japanese Industrial Standard.
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A liquid passage communicating with each ink
discharging orifices, respectively, has an electro-
thermal conversion element. Making use of thermal
energy generated by the electro-thermal conver-
sion element, giving a temperature rise in ink
neighboring around the electro-thermal conversion
element at a higher rate for causing film boiling in
ink, and further using a pressure rise in ink accom-
panied with bulb generated by film boiling, an ink
droplets is discharged from the ink jet outlet port.

A component 200 is a heat pipe bonded to
each recording head 100 at the almost whole re-
gion of a longer side face of the racording head
except some designated regions used for other
purposes. Each heat pipe 200 forms an almost
right square part 201 at a region in a heat pipe
where the heat pipes do not contact to a recording
head.

The square part 201A forms a reservoir con-
necting to an end of a heat pipe. Each end portion
of the square parts 201A is formed integrally so as
to allow communication for fluid inside. This con-
figuration makes it easier to establish a mechanism
for controlling temperature of fluid in a heat pipe.
Between adjacent square parts 201A, fins made of
aluminum in the shape of corrugation are secured.
So far, formed are a first heat exchange portion
200A for exchanging heat between the heat pipe
200 and the recording head 100 and a second heat
exchange portion 200B positioned apart from and
outside of a recording region containing recording
heads.

A heat pipe 200 and 201A is composed of a
body and working fluid contained in the body. In
view of heat conductivity, easiness of processing
and manufacturing cost, the body is made of alu-
minum and working fluid is liquid chloro-fluoro car-
bon.

In the embodiment of the present invention, in
order to attain a higher efficiency in heat exchange,
a cross sectional shape of the heat pipe 200, which
forms a first head exchange portion 200A for ex-
changing heat between a heat pipe 200 and the
recording head 100 by way of heat transmission, is
taken to be substantially rectangular and a shape
of a heat pipe 201A forming a second heat ex-
change portion 200B being used mainly for heat
radiation is taken to be substantially right square
with its thickness equal to that of the heat pipe 200.

A recording head 100 and a heat pipe 200 are
linked with a pressing member 80. A pressing
member 80 is a flat spring used for bonding the
recording head 100 and the heat pipe 200 by
pressing the heat pipe 200 at the whole region of
the heat pipe 200 contacting to one longer side,
preferably a side formed by a metal base plate, of
the recording head 100.
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In the pressing member 80, some slits are
formed. These slits are used for pressing the heat
pipe 200 against the recording head 100 with uni-
formly distributed pressing force over the whole
range of the pressing member 80. By this structure
of the pressing member 80, heat transmission be-
tween the recording head 100 and the heat pipe
200 is attained uniformly over the whole region of
the recording head 100 and at the same time, the
structure makes it easy to attach and detach the
heat pipe 200.

As for a material used for the pressing member
80, it is preferable to employ an elastic material
such as stainless steel (SUS) and phosphorus
bronze and to take its thickness to be from 0.2 mm
to 1.0 mm. As the thickness of the pressing mem-
ber 80 contacting directly to the heat pipe 200 is
very small, a heat resistance problem can be negli-
gible in the pressing member 80.

Referring again to Figs. 10 and 11, a compo-
nent 50 is a temperature sensor which can be
formed by thermisters and so on and is placed in
the central of a region which forms the second heat
exchange portion 200B and an integrated reservoir
for four heat pipes. A component 60 is a plane
heater, which is attached on the side faces of two
heat pipes locating at the outer positions. C is a
controller for operating the plane heater 60 by
request. The temperature sensor 50 used in the
embodiment of the present invention is a PCB type
thermister taking the shape of a small piece of
pellet having a diameter of 1.5 mm and a thickness
of 25 mm. As in the case of the embodiment of
the present invention, heat pipe 200 and 200A is a
so-called integrated type heat pipe where a plural-
ity of heat pipes are connected to one another at
one end of the heat pipes and a working fluid is
shared by the heat pipes, by means of a single unit
of a temperature sensor 50, a temperature of a
working fluid conveying heat removed from four
recording heads can be measured directly, and in
this case, the position where the temperature sen-
sor 50 is mounted is the midst of a working fluid
reservoir collecting working fluid transported
through individual heat pipes 201A.

In Figs. 10 and 11, components 22, 23, 24a,
24b and 25 are used for adjusting registration of a
recording head 100 and components 30 through 33
are used for adjusting the amount of warp of the
recording head. Structure and function of these
components will be described later in detail by
referring to Fig. 10, Fig. 11, Fig. 12 and Fig. 13.

The recording head 100 have, in its recording
head portion, a top plate 106 in which are formed
liquid passages, discharging orifices 105, and a
common liquid chamber, a heater board 107 hav-
ing electro-thermal converting elements and an alu-
minum base plate 108 for supporting the heater
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board 107 as well known. The base board 108 has
an extended portion which contacts firmly to a heat
pipe 200 and forms an aluminum base plate where
various kinds of adjusting mechanisms work.

Referring to Fig. 10 and 11, further embodi-
ment of the present invention will be described.

In Figs. 10 and 11, a component 101 is a
housing for supporting a plurality of recording
heads as well as a plurality of heat pipes 200
attached beside the recording heads 100. Compo-
nents 101A and 101B are positioning faces on
which opposite ends of each recording head 100
are placed in order fo fix the position of a recording
head in the direction as shown by arrow C. A head
positioning pin 25 is placed on one positioning face
101B which is located on the side that a heat pipe
200 is restricted by a housing side wall 101C. By
means of fixing the head positioning pin 25 into a
hole 100B which is bored in the recording head
100 and has a longer diameter in the direction as
shown by arrow A, the position of one end of the
recording head 100 is fixed.

A component 22 is a pressing spring which is
fixed to the housing 101 and used for restricting
the position of the recording head 100 in the direc-
tion as shown by arrow B by contacting onto a side
face of one end of the recording head 100. A
component 23 is also a pressing spring which is
fixed to housing side wall 101C and used for re-
stricting the position of the recording head 100 in
the direction as shown by arrow A by contacting
onto an end face of one end of the recording head
100. Components 24A and 24B are eccentric roll-
ers rotatably mounted on the positioning face 101A
about their axes perpendicular to the face 101A.
These rollers have eccentric cams 26A and 26B,
respectively, holding contact with a recording head
100. An end of the recording head 100 can be
moved precisely and finely in the direction as
shown by arrow B by rotating the eccentric roller
24A through the cam 26A. In the same manner
described above, by rotating the eccentric roller
24B through the cam 26B, the end of the recording
head 100 can be moved precisely and finely in the
direction as shown by arrow A.

In a mechanism for adjusting the position of a
recording head formed as described above, a heat
pipe 200 and 201A being mounted in a housing
101, each recording head 100 is put onto its cor-
responding heat pipe 200 and the heat pipe 200 is
gripped between the pressing member 80, which is
a flat spring secured each recording head 100, and
the recording head 100. At the same time, a head
positioning pin 25 placed on one positioning face
101B is inserted into a hole 100B bored in the
recording head 100. By contacting the face of the
discharging portion of the recording head 100 onto
positioning faces 101A and 101B at opposite ends
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of the recording head 100, the position of the
recording head 100 is fixed in the direction as
shown by arrow C.

One end of the recording head 100 in the
longitudinal direction contacts the pressing spring
23 and the other end of the recording head 100 is
constrained by the pressing spring 22 and the
eccentric rollers 24A and 24B. By rotating the
eccentric roller 24B, it is possible to adjust finely
each position of the recording head 100 in the
direction as shown by arrow A as well as by
rotating the eccentric roller 24A, it is possible to
adjust finely the position of the end part of the
recording head 100 contacting the eccentric cam
26B in the direction as shown by arrow B around
the head positioning pin 25. By means of adjusting
operations described above for adjusting finely rel-
ative positions of a plurality of recording heads, it is
appreciated to establish an exact matching of land-
ing positions of ink droplets with different colors
ejected from individual recording heads 100 and fo
provide a higher quality of recorded images on a
recording sheet.

Next, referring again to Figs. 10 and 11, de-
scribed is a means for adjusting the amount of
warp in an individual recording head 100.

In Figs. 10 and 11, a component 30 is a mount
block laid above a substantially central portion of a
housing side wall 101C, a component 31 is a slide
block held in the mount block 30. The slide block
31 is placed above the vertical face of an each
recording head 100. As shown in Figs. 12 and 13,
the slide block 31 is movable in the direction
perpendicular to the longitudinal direction of the
recording head 100 as shown by an arrow through
a slide block support hole 30A in the mount block
30. A component 32 is an adjusting screw threaded
into the slide block 31 for adjusting the amount of
warp of a recording head and a component 32A is
a tapered portion formed at the head of the adjust-
ing screw 32. In the central portion of each record-
ing head 100, there is an adjusting member 33 for
adjusting the amount of warp of the recording
head, which location is corresponding to the slide
block 31 and the adjusting screw 32, and a hole 34
is formed in the adjusting member 33 so that the
tapered portion 32A can be inserted into the hole.
Components 34A and 34B are tapered faces
formed in the hole 34.

Owing to the means for adjusting the amount
of warp of a recording head as used in the embodi-
ment of the present invention, it is appreciated that,
as previously mentioned, the warped shape of a
recording head is easily corrected and exact re-
cording images are obtained as shown by broken
lines in Fig. 2. In the case of adjusting the amount
of warp in the direction as shown by arrow L in a
recording head 100 in Fig. 12, by making the
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relative position of the slide block 31 to the mount
block 30 fixed as shown in Fig. 12 and screwing
the adjusting screw 32 into the hole 34 as making
the tapered portion 32A of the adjusting screw 32
pressing the tapered face 34A in the adjusting
member 33, the central portion of the recording
head 100 can be moved forward to the intended
adjusting direction which is shown by arrow L,
accompanied with its corresponding heat pipe 200.
In the case of adjusting the amount of warp in the
opposite direction as shown by arrow R in Fig. 13,
the relative position of the slide block 31 to the
mount block 30 is fixed as shown in Fig.13 and the
adjusting screw 32 is screwed into the hole 34 as
making the tapered portion 32B of the adjusting
screw 32 pressing the tapered face 34B in the
adjusting member 33. The means for adjusting the
amount of warp of a recording head as described
above is not only used in order to correct the
amount of warp of a recording head but also can
be used in adjusting a plurality of recording heads
in order to equalize the amount of warp of all the
recording heads mounted.

In the embodiment of the present invention
described above, disclosed are an adjustment
mechanism for recording head position and an
adjustment mechanism for adjusting the amount of
warp of recording heads where a plurality of heat
pipes 200 are connected to one another at the end
of the heat pipes and a reservoir of working fluid is
formed at the connected portion of heat pipes. The
present invention, however, directs not only to this
kind of configuration of recording heads and heat
pipes but also to another kind of configuration of
recording heads and heat pipes, for example as
shown in Fig. 14 and Fig. 15 where individual heat
pipes 200 are separately supported by a housing
101, respectively as well as each heat pipe is
attached to its corresponding recording head. And
further, the present invention can be applied not
only to a recording apparatus containing a plurality
of recording heads but also to a recording appara-
tus containing a single of full-line type recording
head connected with a heat pipe.

By using the means for adjusting the amount of
warp of a recording head described above together
with the mechanism of adjusting the position of a
recording head, it is appreciated to provide an ink
jet recording apparatus which makes it possible to
reduce a distortion of printed out images and espe-
cially to reduce color deviations in color printing.

And furthermore, not shown in drawings, ec-
centric rollers 24A and 24B can be formed in a
double screwed structure. With this structure it is
also possible to adjust an interval between the
recording head 100 and a recording sheet by mov-
ing finely one end of the recording head 100 in the
direction perpendicular to the recording sheet. In



17 EP 0 440 469 B1 18

view of rigidity of a recording head assembly, it is
preferable to place the above mentioned head po-
sitioning pin 25 on the side of the heat pipe 201A
and it is advantageous from the view point of
operational easiness.

In using a plurality of recording heads par-
alleled to one another, as there is a case in which
the sum of the amount of warp of two adjacent
recording heads with their warp directions opposite
fo each other is at most twice as large as the sum
of the amount of warp of two adjacent recording
heads with their warp directions being identical to
each other, it is preferable not only to place a
correcting mechanism at one side face of a record-
ing head but also to place a correcting mechanism
at both side faces of a recording head.

With respect to an external force applied for
adjusting the amount of warp of a recording head,
it is preferable to apply the external force directly
onto the substrate 107 which mainly determines
the amount of warp of the recording head. From a
point of practical view, however, it is acceptable to
apply the external force onto a metal plate, in the
embodiment of the present invention an aluminum
base plate 108.

As for the position of the adjustment point for
applying the external force, it is allowable to place
the adjustment point in the center of a recording
head in the longitudinal direction and either in the
center of the recording head or a region between
the center and the discharging portion of the re-
cording head in the latitudinal direction. In addition,
in the above embodiment of the present invention,
though the longitudes of the recording heads are
positioned perpendicular to the direction in which a
recording sheet is fed, it is acceptable to arrange
the recording heads so that the longitudes of the
recording heads may be slant. Even in this case,
the plurality of recording heads should be parallel
fo one another.

As a means for adjusting the amount of warp of
recording heads as described above enables to
adjust the amount of warp of recording heads with-
out increasing an interval between adjacent record-
ing heads, it is possible to form a small-sized
assembly of a single recording head unit or a
multiple recording heads unit. In addition to the
above advantage, by means of reduction of mem-
ory size, it is appreciated to provide an ink jet
recording apparatus at lower cost. As for a desir-
able value of the correctable amount of warp of
recording heads, it is desirable to form an adjusting
means so as to establish the correctable amount of
warp to be about from 0.02 mm to 0.025 mm with
respect to the length of the recording head being
about 300 mm.

In summing up, the embodiment of the present
invention described above are follows. The embodi-
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ment of the present invention provides two struc-
tures; (1) a structure in which a first heat exchange
portion, which is involved in a means for exchang-
ing heat having a first and a second heat exchange
part, is placed along and contacted to the longer
side of each recording head, which structure is not
necessarily required, and (2) a structure which, by
supporting opposite ends of each of a plurality of
recoriding heads onto predetermined positions re-
spectively, and by operating a means for adjusting
the amount of warp of recording heads used for
altering a direction in which an external force is
applied to each of a plurality of recording heads
being maintained to be supported, applies an exter-
nal force onto an almost central portion of record-
ing heads coonecting to the adjusting and adjusts
the amount of the external force applied. Owing to
the structures described above, it is possible to
correct a warped shape of each recording head
easily in a great content and even to remove warp
of each recording head, and in a result, it is appre-
ciated to provide a highly qualified recording im-
ages without distortion on a recording sheet.

In addition, by adjusting the amount of warp of
recording heads which alters a direction in which
an external force is applied to individual recording
heads, it is possible to from a small-sized assem-
bly if recording heads installed in an ink jet record-
ing apparatus. By applying the present invention, it
is possible to stabilize a head cleaning means
applied to recording heads and to keep a material
contacting to recording heads such as an ink ab-
sorbing material in a good contacting condition.

VARIOUS ASPECTS OF THE INVENTION

The present invention is particularly suitably
useable in an ink jet recording head having heating
elements that produce thermal energy as energy
used for ink ejection and recording apparatus using
the head. This is because, the high density of the
picture element, and the high resolution of the
recording are possible.

The typical structure and the operational princi-
ple are preferably the one disclosed in U.S. Patent
Nos. 4,723,129 and 4,740,796. The principle is
applicable o a so-called on-demand type recording
system and a continuous type recording system
particularly however, it is suitable for the on-de-
mand type because the principle is such that at
least one driving signal is applied to an electro-
thermal transducer disposed on liquid (ink) retain-
ing sheet or liquid passage, the driving signal being
enough fo provide such a quick temperature rise
beyond a departure from nucleate boiling point, by
which the thermal energy is provide by the elec-
trothermal transducer to produce film boiling on the
heating portion of the recording head, whereby a
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bubble can be formed in the liquid (ink) corre-
sponding to each of the driving signals. By the
development and collapse of the bubble, the liquid
(ink) is ejected through an ejection outlet to pro-
duce at least one droplet. The driving signal is
preferably in the form of a pulse, because the
development and collapse of the bubble can be
effected instantaneously, and therefore, the liquid
(ink) is ejected with quick response. The driving
signal in the form of the pulse is preferably such as
disclosed in U.S. Patent Nos. 4,463,359 and
4,345,262. In addition, the temperature increasing
rate of the heating surface is preferably such as
disclosed in U.S. Patent No. 4,313,124.

The structure of the recording head may be as
shown in U.S. Patent Nos. 4,558,333 and 4,459,600
wherein the heating portion is disposed at a bent
portion in addition to the structure of the combina-
tion of the ejection outlet, liquid passage and the
electrothermal transducer as disclosed in the
above-mentioned patents. In addition, the present
invention is applicable to the structure disclosed in
Japanese Patent Application Laying-Open No.
123670/1984 wherein a common slit is used as the
ejection outlet for a plurality of electrothermal trans-
ducers, and to the structure disclosed in Japanese
Patent Application Laying-open No. 138461/1984
wherein an opening for absorbing pressure wave of
the thermal energy is formed corresponding to the
ejecting portion. This is because, the present in-
vention is effective to perform the recording opera-
tion with certainty and at high efficiency irrespec-
tive of the type of the recording head.

The present invention is effectively applicable
fo a so-called full-line type recording head having a
length corresponding to the maximum recording
width. Such a recording head may comprise a
single recording head and a plurality recording
head combined to cover the entire width.

The provision of the recovery means and the
auxiliary means for the preliminary operation are
preferable, because they can further stabilize the
effect of the present invention. As for such means,
there are capping means for the recording head,
cleaning means therefor, pressing or sucking
means, preliminary heating means by the ejection
electrothermal transducer or by a combination of
the ejection electrothermal transducer and addi-
tional heating element and means for preliminary
ejection not for the recording operation, which can
stabilize the recording operation.

As regards the kinds and the number of the
recording heads mounted, a single head corre-
sponding to a single color ink may be equipped, or
a plurality of heads corresponding respectively to a
plurality of ink materials having different recording
color or density may be equipped. The present
invention is effectively applicable to an apparatus

10

15

20

25

30

35

40

45

50

55

12

having at least one of a monochromatic mode
solely with main color such as black and a multi-
color mode with different color ink materials or a
full-color mode by color mixture. The multi-color or
full-color mode may be realized by a single record-
ing head unit having a plurality of heads formed
integrally or by a combination of a plurality of
recording heads.

Furthermore, in the foregoing embodiment, the
ink has been liquid. It may, however, be an ink
material solidified at the room temperature or be-
low and liquefied at the room temperature. Since in
the ink jet recording system, the ink is controlled
within the temperature not less than 30°C and not
more than 70° C to stabilize the viscosity of the ink
o provide the stabilized ejection, in usual recording
apparatus of this type, the ink is such that it is
liquid within the temperature range when the re-
cording signal is applied. In addition, the tempera-
ture rise due to the thermal energy is positively
prevented by consuming it for the state change of
the ink from the solid state to the liquid state, or
the ink material is solidified when it is left is used
to prevent the evaporation of the ink. In either of
the cases, the application of the recording signal
producing thermal energy, the ink may be lique-
fied, and the liquefied ink may be ejected. The ink
may start to be solidified at the time when it
reaches the recording material. The present inven-
tion is applicable to such an ink material as is
liquefied by the application of the thermal energy.
Such an ink material may be retained as a liquid or
solid material on through holes or recesses formed
in a porous sheet as disclosed in Japanese Patent
Application Laying-Open No. 56847/1979 and Japa-
nese Patent Application Laying-Open No.
71260/1985. The sheet is faced to the electrother-
mal transducers. The most effective one for the ink
materials described above is the film boiling sys-
tem.

The ink jet recording apparatus be used as an
output means of various types of information pro-
cessing apparatus such as a work station, personal
or host computer, a word processor, a copying
apparatus combined with an image reader, a fac-
simile machine having functions for ftransmitting
and receiving information, or an optical disc ap-
paratus for recording and/or reproducing informa-
tion into and/or from an optical disc. These appara-
tus requires means for outputting processed in-
formation in the form of hand copy.

Claims

1. An ink jet recording head unit comprising an
ink jet recording head (10) having a plurality of
orifices arranged in a line for discharging ink
and a warp reduction mechanism for reducing
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warp of said ink jet recording head in a direc-
tion transverse the direction in which said plu-
rality of orifices is arranged, and characterised
in that said warp reduction mechanism com-
prises supporting means for supporting said
ink jet recording head at opposite ends (12a,
12b) thereof with respect to said direction in
which the orifices are arranged and displacing
means for displacing a central portion of said
ink jet recording head in a direction perpen-
dicular to said direction and the direction in
which ink is discharged.

A head unit as claimed in claim 1, and com-
prising a plurality of recording heads (100),
each head having warp reduction means
(30,31,32) associated therewith.

A head unit as claimed in claim 1 or claim 2,
characterised in that the or each said ink jet
recording head is a single full-line type ink jet
recording head.

A head unit as claimed in claim 3, charac-
terised in that the central portion of the or each
said recording head is narrower than the op-
posite ends thereof.

A head unit as claimed in any preceding claim,
characterised in that said warp reduction
mechanism comprises a manually operable
mechanism for applying the force to displace
said recording head.

A head unit as claimed in any preceding claim,
and comprising means (50,60) disposed on
said ink jet recording head, for adjusting ther-
mal distribution in the direction in which the
orifices are arranged.

A head unit as claimed in any preceding claim,
characterised in that the head unit includes a
metal base plate (11) and said warp reduction
mechanism acts on the metal base plate so as
o displace the metal base plate.

An ink jet recording apparatus including a plu-
rality of recording head units as claimed in any
preceding claim, and means (21,22) for feed-
ing a recording medium past said head.

Apparatus as claimed in claim 8, characterised
in that each of said ink jet recording head units
discharges in operation a differently coloured
ink.
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22

Patentanspriiche

1.

Tintenstrahlaufzeichnungskopf-Einheit mit ei-
nem Tintenstrahlaufzeichnungskopf (10), der
eine Vielzahl von in einer Reihe angeordneten
Offnungen zum AusstoBen von Tinte und einen
Verformungsreduzierungsmechanismus hat,
um die Verformung des Tintenstrahlaufzeich-
nungskopfs in eine Richtung quer zu der Rich-
tung zu reduzieren, in welcher die Vielzahl von
Offnungen angeordnet ist, und dadurch ge-
kennzeichnet, daB der Verformungsreduzie-
rungsmechanismus eine Halteeinrichtung zum
Halten des Tintenstrahlaufzeichnungskopfs an
seinen entgegengesetzten Enden (12a, 12b) in
bezug auf die Richtung, in welcher die Offnun-
gen angeordnet sind, und eine Verschiebungs-
einrichtung zum Verschieben eines mittleren
Abschnitts des Tintenstrahlaufzeichnungskopfs
in eine Richtung senkrecht zu der Richtung
und in die Richtung aufweist, in welche Tinte
ausgestoBen wird.

Kopf-Einheit gem3B Anspruch 1, und die eine
Vielzahl von Aufzeichnungskdpfen (100) auf-
weist, wobei jeder Kopf eine ihm zugeordnete
Verformungsreduzierungseinrichtung (30, 31,
32) aufweist.

Kopf-Einheit gemdB Anspruch 1 oder Anspruch
2, dadurch gekennzeichnet, daB der Tinten-
strahlaufzeichnungskopf oder jeder der Tinten-
strahlaufzeichnungsk&pfe ein einzelner Vollzei-
len-Tintenstrahlaufzeichnungskopf ist.

Kopf-Einheit gem&B Anspruch 3, dadurch ge-
kennzeichnet, daB der mittlere Abschnitt des
Tintenstrahlaufzeichnungskopfs oder jedes der
Tintenstrahlaufzeichnungskdpfe schmaler als
dessen entgegengesetzte Enden ist.

Kopf-Einheit gemiB einem der vorangehenden
Anspriiche, dadurch gekennzeichnet, daB der
Verformungsreduzierungsmechanismus  einen
manuell betdtigbaren Mechanismus aufweist,
um die Kraft zum Verschieben des Aufzeich-
nungskopfs aufzubringen.

Kopf-Einheit gemiB einem der vorangehenden
Anspriiche, und die eine Einrichtung (50, 60)
aufweist, die an dem Tintenstrahlaufzeich-
nungskopf angeordnet ist, um die Wirmever-
teilung in der Richtung zu regulieren, in wel-
cher die Offnungen angeordnet sind.

Kopf-Einheit gemiB einem der vorangehenden
Anspriiche, dadurch gekennzeichnet, daB die
Kopf-Einheit eine Metallbasisplatte (11) auf-
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weist und der Verformungsreduzierungsmecha-
nismus auf die Metallbasisplatte wirkt, um die
Metallbasisplatte zu verschieben.

Tintenstrahlaufzeichnungsvorrichtung, die eine
Vielzahl von Aufzeichnungskopf-Einheiten ge-
maB einem der vorangehenden Anspriiche und
eine Einrichtung (21, 22) zum Zuflihren eines
Aufzeichnungsmediums an dem Kopf vorbei
aufweist.

Vorrichtung gem3B Anspruch 8, dadurch ge-
kennzeichnet, daB beim Betrieb jede der Tin-
tenstrahlaufzeichnungskopf-Einheiten eine an-
ders gefarbte Tinte ausstdBt.

Revendications

1.

Unité de téte d'enregistrement 24 jets d'encre
comportant une téte (10) d'enregistrement 2
jets d'encre ayant plusieurs orifices disposés
en une ligne pour décharger de I'encre et un
mécanisme de réduction de déformation desti-
né 2 réduire la déformation de ladite téte d'en-
regitrement a4 jets d'encre dans une direction
transversale 2 la direction dans laquelle lesdits
orifices sont disposés, et caractérisée en ce
que ledit mécanisme de réduction de déforma-
tion comporie des moyens de support destinés
A supporter ladite téte d'enregistrement A jets
d'encre 4 des exirémités opposées (12a, 12b)
de celle-ci par rapport 3 ladite direction dans
laquelle les orifices sont disposés, et des
moyens de déplacement destinés a déplacer
une partie centrale de ladite t#éte d'enregitre-
ment 2 jets d'encre dans une direction perpen-
diculaire & ladite direction et & la direction
dans laquelle I'encre est déchargée.

Unité de téte selon la revendication 1, et com-
portant plusieurs t€tes (100) d'enregiirement,
chaque téte ayant des moyens (30, 31, 32) de
réduction de déformation qui lui sont associés.

Unité de téte selon la revendication 1 ou la
revendication 2, caractérisée en ce que la ou
chacune desdites tétes d'enregitrement 2 jets
d'encre est une téte d'enregistrement 2 jets
d'encre du type simple, & pleine ligne.

Unité de téte selon la revendication 3, caracté-
risée en ce que la partie centrale de la ou de
chaque téte d'enregistrement est plus étroite
que ses exirémités opposées.

Unité de téte selon l'une quelconque des re-
vendications précédentes, caraciérisée en ce
que ledit mécanisme de réduction de déforma-
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tion comprend un mécanisme & commande
manuelle pour appliquer la force destinée 2
déplacer ladite téte d'enregisirement.

Unité de téte selon l'une quelconque des re-
vendications précédentes, et comportant des
moyens (50, 60) disposés sur ladite téte d'en-
registrement 2 jets d'encre pour ajuster la ré-
partition thermique dans la direction dans la-
quelle les orifices sont disposés.

Unité de téte selon l'une quelconque des re-
vendications précédentes, caraciérisée en ce
que l'unité de téte comprend une plaque de
base métalliqgue (11) et ledit mécanisme de
réduction de déformation agit sur la plaque de
base métallique afin de la déplacer.

Appareil d'enregistrement 2 jets d'encre com-
prenant plusieurs unités de téte d'enregistre-
ment selon I'une quelconque des revendica-
tions précédentes, et des moyens (21, 22)
pour faire avancer un support d'enregistrement
devant ladite téte.

Appareil selon la revendication 8, caractérisé
en ce que chacune desdites unités de téte
d'enregistrement & jets d'encre décharge, en
fonctionnement, une encre d'une couleur diffé-
rente.
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FIG.6
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